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a) randomly mutating a nucleic acid molecule/encoding [wild-type] type 14 
pneumolysin polypeptide to produce a miiated nucleic acid molecule[s] 
encoding modified pneumolysin polypeptide^] and expressing the 
mutated nucleic acid molecule[s] in a h©st cell[s]; 

b) assaying the modified polypeptide expressed by the host cell[s] for 
hemolytic activity; and 

c) identifying a [the] modified refoldabl4 pneumolysin polypeptide^] having 
[substantially] similar molecular weight as native [wild-type] type 14 
pneumolysin [and which are refolqable]. 

2. (Amended) A modified [properly refolded] refoldable pneumolysin 
polypeptide having attenuated hemolytic activity comprising an amino acid sequence of 
type 14 pneumolysin wherein at least or/e amino acid in the region comprising amino 
acids 1 to 257 (SFQ ID NO:3l ailf bes/les a substit ution of threonine for isoleucine at 
amino acid 172. is substituted and wherein at least one of said amino acid substitution 
results in attenuation of the hemolytic activity of the modified pneumolysin polypeptide 



Clatrfi 4, line 3 after "Formula I" insert -- SEQ ID NO: 3 -. 
C\a^4, at the end of the claim delete "SEQ ID NO: 3." 
Claim 4Yline 6 after "and 257", insert - , said Formula I comprising -. 
Claim v 5^line 5 after the recitation of the term "lysine", insert - , -. 
ClaW^ line 4 delete the term "cystine", and substitute therefor the term 
~ cysteine --. 

Claii^6Jine 5 after the recitation of the term "lysine", insert - , -. 
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Claim 13, at the end of the claim insert a period. 

Claim 22fline 1 delete "claim 1", and substitute therefor - claim 2-. 



23. (Amended) The modified pneumolysin conjugate of claim 22, wherein 
the polysaccharide is derived from a [bacteria] bacterium selected from the group 
consisting of [a] [Haemophilus influenzae ] Haemophilus influenzae type b; 
[meningococcal] meningococcus group A, B or C; group B streptococcus types la, lb, II, 
III, V or VIII: and [pneumococcal] pneumococcus. 

24. (Amended) A vaccine comprising [at least one] a pneumolysin 
polypeptide of claim [1] 2 and a pharmaceutical^ acceptable carrier. 

26. (Amended) The vaccine according to claim 25, wherein the 
polysaccharide is a bacterial polysaccharide and is derived from a [bacteria] bacterium 
selected from the group consisting of [Haemophilus influenzae ] Haemophilus influenzae 
type b; meningococcus group A, B, or C; group A streptococcus or group B 
streptococcus [serotypes] typ es la, lb, II, III, V, or VIII; [or] and one or more of serotypes 
1-23 of S. pneumoniae. 

Please add the following claims 

--31. The modified pneumolysin polypeptide according to claim 2, wherein the 
\ hemolytic activity is less than about 1% of the hemolytic activity exhibited by wild-type 
pneumolysin. 
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32. The modified pneumolysin polypeptide according to claim 3, wherein the 
hemolytic activity is less than about 1 % of the hemolytic activity exhibited by wild-type 
pneumolysin. 

33. The modified pneumolysin polypeptide having attenuated hemolytic 
b ^ activity according to claim 2 comprising an amino acid sequence of type 14 

pneumolysin wherein the region comprising amino acid residues 1 to 257 of SEQ ID 
NO: 3 is substituted at one or more residue(s) selected from the group consisting of ^ . 




5- # 

positions 61; 148; and 195; or the combination of positions 17, 18, 61, 66 and 101; 41, ^ ^ 
1 72, 1 95 and[225-\63, 1 27, 1 28 and 1 48; 33, 46, 83, 239 and 257; and 45, 1 02, 1 89 and ^ ' ^ 
195 and wherein^t least one of said amino acid substitutions results in attenuation of ^ 
the hemolytic activity of the modified pneumolysin polypeptide. 

34. The modified pneumolysin polypeptide according to claim 2, wherein the 

/ / / / 
polypeptide is selected from the group consisting of pNVJ1, pNVJ20, pNVJ22, pNVJ45, 

/ / / / / 

pNVJ56, pNV103, pNV207, pNV1 1 1 , and pNV21 1 . - 

REMARKS 

Claims 1-30 are pending. Claims 12, 14 and 15 stand allowed. Claim 13 stands 
objected to. Claims 1-7 and 22-26 stand rejected. Claims 8-11, 16-21 and 27-30 have 
been withdrawn from consideration. 

Support for additional claims 31 and 32 is found in the specification at, inter alia, 
page 53, Table 4 which describes polypeptides with hemolytic activity of less than about 
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